ABSTRACT: The paper describes a computer-assisted wind load evaluation system for the design of cladding of spatial structures, such as spherical domes, using artificial neural network (ANN) and time-series simulation technique. The system can be applied to a risk consistent design as well as to a fatigue design of the cladding.
INTRODUCTION
In Japan, roof cladding is usually designed based on the worst peak pressure coefficients irrespective of wind direction. Furthermore, the specifications are usually based on the expected values of the peak pressure coefficients. Neither the probability distribution of the peak pressure coefficients nor the peaks other than the largest one are considered. Therefore, they are not suitable for fatigue and risk-consistent designs. The present study proposes a computer-assisted wind load evaluation system for the design of roof cladding of spherical domes, as schematically illustrated in Figure 1 . This system provides wind loads for the design of cladding and its fixings without carrying out any wind tunnel experiment. An aerodynamic database, artificial neural network and time-series simulation technique are employed in the system. 
Wind tunnel experiment
The experiments were carried out in a closed-circuit-type wind tunnel at Kajima Technical Research Institute. Two kinds of turbulent boundary layers were generated, which simulated natural winds over typical open-country and urban terrains (Flows and ). 
Database
The data from the simultaneous pressure measurements are stored on a computer in the form of pressure coefficient; the pressure coefficient C p is defined in terms of the velocity pressure q H (= 
, S k and K u in the circumferential direction are smoothed by using a cubic spline function. This procedure may eliminate noisy errors included in the experimental data. Sample results on p C are shown in Figure 3 . The power spectrum ) ( f S p can be stored in the database as it is. However, it requires a huge amount of computer memory. Hence, the power spectrum is approximated by the following equation: These results indicate that the Kumar and Stathopoulos's method can be used effectively for simulating the fluctuating wind pressures on spherical domes and thereby for evaluating the design wind loads by combining the database of the statistics of wind pressures. The most troublesome and time-consuming procedure is the determination of the optimum value of b. It is found that the values of S k and K u increase monotonically with an increase in b. In practice, the value of b is not very large and the values of S k and K u are less sensitive to b. Therefore, the variation of S k and K u can be approximated by a simple function of b with a small number of data points. Using such a function, the optimum value of b can be calculated easily.
APPLICATION TO A RISK CONSISTENT DESIGN AND A FATIGUE DESIGN
The proposed methodology can provide peak pressure coefficients according to a predetermined risk level by combining the extreme value analysis. Furthermore, by introducing a load cycle counting method, such as the rainflow count method, the system can provide the wind load cycles for fatigue design. Figure 6 shows the probability of non-exceedence for min p C (thick solid line) calculated from a set of 200 extremes that the system predicted. The result is different from that predicted from a set of 6 experimental data by using BLUE. In addition, Figure 7 shows a frequency distribution obtained from the rainflow count method.
CONCLUDING REMARKS
The present paper describes the components of the load evaluation system proposed. Although there are some problems to be investigated further, the results of the present paper indicate that the proposed system is promising. Further studies are planned to improve the accuracy of prediction as well as to simplify the time series simulation technique. 
